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This Invention relates if> a miarter gene, and to uses therecsf. More 
particuiarly, the present Invention relates to a marker gene which shows a 
predisposWon to the contraction of Infection. 

It Is fcnown in the art ttat It is possble to diagnose a predisposition to certain 
diseases with the use of marlier genes* For ^camplej imitated oncogenes or 
deleted tumour suppressor genes are widely reganded as being Indicative of a 
susoeptibil^ to certain cancers. Additionally, idenftffied genes such as the 
BRCA genes are tadcen to be predictive of a greater risk df contracting breast 
cancers, it is also known that some individuals are highly susceptible or 
resistant to infiedion. mpedalty viral Inflection. Predtotton of disease 
eusoeptibiliiy Is benefloial for those possessing predisposir^ genes in order to 
avoid unnecessary contacts vrith known ettologlcal agents, chemfeals, or 
viruses, and take known and developing preventative means. 

AddRionally, the development of an efTecdve vacdne against human 
immunodeficiency virus (i-ilV) infection is a pressing matter with global socio- 
economic ramifie^ons. HIV is the causative agent Of acquire 
immunodeficiency syndrome (AIDS). One of the keys to tiie development of 
such a vaccine is the understanding of the mechanisms of natural resfetance 
against HIV infecGon. Several host genes have been associated with possibte 
resistance against HIV infection and with either delayed or accelerated 
development of AIDS after HIV seroconversion [1]. These host genes include 
genes encoding chemoldne receptors and cytokines, IdKer immunc^lobulin- 
nke receptors (KIRs) that serve as ligands for natural killer cell reoeptorsi and 
those VMthln the nr^or histocompatibiflty complex (MHC) [1 -11}. 

As an example of natural resistant against HIV infection, it is imown that 
there ara some individuals who, despite continued exposure to HfV, do not 
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become HiV positive. Some of the naturally resistant Individuals possess a 
mutated HIV coreoeptor gene known as (X^32 [1-5]. HoHiever. Ws 
mutation i$ recessive and the homo^osi^ that confers restetanoe against 
HiV entry into cells is only rarely found. Thus, the atove miitafon cannot 
account for the maJorHy of individuald who show spontaneous resistance 
agaJnst HIV infection. Among existir^ hinmn dusters showing natural 
resistance against HiV nifection, there is a dtet{n(ft group of people iotow as 
HIV-exposed sero-negatives (ESNs) who have evidence of multipid and 
r^»eated eiq^osure to HiV, but nevertheless possess no eenon IgG antUKxiies 
reactive to HIV [12, 13]. Detection of HIV antlgen-specifie T-iympho^ 
responses and of HlV-reactlve IgA antibodfes in urethral or vaginal secretions 
Irom these ESNs shew that ESNs have lieen exposed to HIV Injt that the 
exposure has not resulted in infection [10-17]. Attempts to associate the ESN 
status vfiih the previously reported genetic polymorphisms have so fer bean 
unsuccessful [10, 14]. 

However, by studying DMA samples fioom such individuals, with Infbmted 
consent, the pnesem inventers have found that ESNs possess disb'nct rare 
alieies at micro^itelllte loci wittnn a region of chromosome 22 that is syntenic 
to the area of mouse chromosome IS containing a retrovinra resistance gene. 
Rfv-3. Thus, the present inventors have identified specific genotypes or 
polymorpt^ms which appear to be assodafed witti resistence to HIV 
infection. This is the first demonstration that naturally acquired immune 
resistance against the ^tablishment of HIV infecUon ioiown as the ESN 
status may be geneti<»lly influenced. 

Hence, the present inventors have identified a marker gene, and 
polymorphisms thereof, which is indicstivB of a predisposition to nifedjon, 
paiUcuterly viral infection. 

Accordingly, the present invention provides a method of d^emfiining a 
predisposition to infection, the method comprising the steps of obtahlng a 
DNA bearing santple from a subjed, and assaying the sample to IderMify the 
alleles present at at least one cf the micro»tellite lod D22S929, 022^77 or 
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D22S272| wherein the prssencie of particular allies at nticrosatelfite idd 
D228929, D22S277 or D22S272 is indicative of a resistance to li^iection. 

Preforabty, the metiiod is used for the determination of a pFedlsp<»Ition to 
viral infection. It preferred that the virus a retrovirus, for ^mple. an 
oncovirus, lenifvirus, or spumavirus. HTLV and BLV (bovine leukaemia vfirue) 
are ei^mpies of oncoviiuses which ^uise leuka^ia. HIV and SIV aie 
example of lentiviruses which cause inflanvraloiy and wasting disease. 
Human spumaw'rus is an eaeampfo of a spumairirus. 

The retrovbis rray be an endcqenous retmvvus, that is. a vbus which is 
produced within the cell In response to certain physioiogfeal sUmulL 
Endogenous viruses are not spread by infection but are inherited. Thus, the 
tarm ''nnifedion% as used herein, is intatided to include activation of 
endogenous retrovinises. Human endc^sious retroviruses (HERV) are 
examples of endogenous retrovfruses. 

The sample may be obtaflned invasively or non-invasively. Preferred »mples 
Include, blood, urine, semen, mouth swabs, or ceniical smear sample 

Preferably. DNA isolated ftom the sample is amplified by the use of a nuOleic 
add amplHicafion technique, such as PGR or roliing cante repHcatton. Any 
nucleic add amplification technique may be used mth equal utility in the 
invention and it is not intended to limit the Invention to the abovedescr9>ed 
methods. 

The sample preferably ^sayed for the presence or absence of particular 
genotypes at the indited nticrosatenite loci using DNA fragment length 
analysis. DNA hybridisation tedinlques, DNA sequence identification, single 
strand iengtii polymorphism (SSLP) analysis, or reference strand 
confomr^on (RSC) analysis which are well Icnowm in the art 

The sequence of the flanking primer sets for PGR amplification of the 
microsateliite maikers is given in the ecampiea below. Fragments. 
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polymorphisms or homorogues cf ttese sequences am also included in the 
soope of the present invention. 

In a second aspect, the invention also provides a kit for the diagnosis of a 
predisposition to Infection, the icit comprising reagents for deiarmfnation oT 
genotype at at least one of ti^ microsateffite loci D22S929, D22$277 or 
D22S272. In a prefened embodiment the reagemfs are PGR primeis Ibr 
amplHlGatbn of 8SLP markers. The di^nosHc kit can be umd to categorize 
people Into genetic groups among Which the efteds of prophyiactie and 
therapeutic means fi>r infecBoh are oonqjaied and evaluated. Hence, 
unnecessary use of a therapeutic means on people who possess nature 
resistance or extreme susoeptiblltty can be avoided, dosage of therapeutic 
agents reduced, and ise of prophyiaciic mears and vacdnes can be 
GoncKitrafed on people in whom the effort can be expected to be more 
successftri. 

In a further aspect, the ITivantion also provides gene therapy to treat a auliject 
having a predisposition to infsctlon by the use of a vector beaifng the 
chfomosomal fragment that harbours at least one of the microsatelGte foci 
13228829, D22S277 or D22S272. 

As described below, it ts h^hly conceivable that a gene that influence 
immune cell functions assodated with resistance against vitall infection is 
located in the segment of human chromosome at^aoent to the above 
microsateitilB loci. Without wishing to be bound by theory, it is envisaged that 
this gene, putatively refened to as the human homologue of mouse 
confers infectton resistance to a subject individual, and hence rt is a further 
aspect of the invenfon to use this gene^ its transcripts, racpressed protein, 
glycosylation, sulphonation. aoetylation, or other post-transiational derivatives, 
functional derivatives, homologues or fragments thereof in the beatment, 
prophylaxis or therapy of infec^n. 

Accordingly, tiie present invention provides a phamiaceutical compcsilion 
comprising the protein or glycosylation. sulphonation, acetyiation, or cftiier 
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post-translational derivativee, liincflonal derivatives, homolOQUes orfkagmenis 
of the protein encoded by tlie gene Itnsrtied in tie diFomosomal segment 
acUacent to ttie microsatelllte loci D22S929. 0228277 or D22S272, or 
^Spnente, pol^inorpMsins, splice ^riants or honnologues of said gene. 

The phaimaceiiiical oompoeition may also comprtee the usual vehldes^ 
binders, exdpients, diiumtSt preservative, buffers, stablflsere or anti-caidng 
agents typically used in the forrrailation of a phanviaceutical cxNTiposHion. 

Preferably, the compoaitifm used in the treatment or prophylaxis of 
infidction. espedally viiai Infisction. In the mOTt preferred emiiodiment, ttie 
cxMfnpo^on is used in the trratmerA or proph^sds or other therapy of HIV. 

The gens f^/^ was or^naDy defiied as a single autosomal gene ttiat 
determbies whettier mice infected uOh Friend teuka^a retrovhus recovered 
from viraemia by 30 to 60 days after infection or not [19, 201- This gene has 
Ijeen mapped to mouse chromosome 15 [21, 22], although its moleailar 
Identfty is sli unknonvn. immune r^tance against Friend retrowrus infection 
is also Infiuenoed by genes of mousB major Mstocompafibnity complex CMHC), 
H2, which oonfrol T-lymphocyte responses to the viral envelope anfigen [20, 
23, 24]. When tested in oongenlc strains, early production of virus- 
neutrali^'ng antibodies was observed in mice that possessed either a re^stant 
allele (/Tft^ at the Ftfv-3 locus or a responder haplotype {H2^ at mouse 
MHC (Figure 1), suggesting that Rfv-3 and H2 may elfet^ tiie Immune system 
through a common pathway. {Moreover, mice poss^ing both an allele 
and an H2'* haplotype showed even higher levels of ^nrus-neutiaKdng 
antibodies and a h^her frequency of IgM to IgG class sviritehing in comparison 
with the H2^ mice lacking an Rfiz-aT (Rgure 1 ). further indicating that Rfif-3, in 
cooperation with H2, m^ht regulate a T-t»iper cell function. This was of 
potential relevance to why HIS/-specinc IgA production, in the apparent 
atisence of IgG, can be detected in ESNs (see Tabrie 1 for examples), 
especialy because HiV-1 antigen-spedflc T helper cell responsiveness and 
patterns cS cytokine productkui fnomT oeHs may differ between ESN and HiV- 
inliscled individuals [14. 16, 18]. 
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Using (BWA X A) ft A backcross mice in which m!-3-as8o^ted phenotypes 
defined by litres of virus-neutrafizing antibodies at poet-infection day (PID) 16 
were segregated, the present inventors perfDrmed deiaUed linicage analyses, 
and mapped -this gene uritftin a 3-Mbp segment of mouse ohramosome 15 
between D15IWit1 and DiSltfiMie (Figure 2). For physical mapping of the 
mouse markeis. Infbmnalion found in Urn Ensemble Genome Browser 
ftittD:/<ftMww.enaem^,Qfff/) on the segment of human chromosome 22 that is 
syntenic to this region of mouse chromosome 15 was uUlizKl. and genes 
homologous between the two species were lined up with known simple 
sequence length polymorphism (S8LP) marteis. As a result, seveial 8SLP 
k>ci that are both polymoiphic and located in the vicinity of the human 
homoiogues of RM4bn\ised genes were identified (Figure 2). Peripheral 
blood mononuclear cells (PBMCs) were provided by the previously 
doGumentsd ESN and HIV-infected individuals under written infomied consent. 
All the ESNs enrolled were tested for serum HiV-1-reactive IgG, plasma HIV 
RNA, and HIV cDNA In oels of seminal or vaginal secretions, and none of 
them showed the presence of HIV-1, while the HIV-fnfieotsd individuals were 
all positive in these tests. Using genomic DMA isolated tram the above 
PBIMCs as tsmpiates. alleles at the S8I-P loci wHhin chromosome 22 were 
identified by detsmnining the ^zes of PCR-amplified fragments (Rgure 3 and 
Table 1). As a result, the dtetribution of allele frequencies at the D22S277 
locus was significantly different (x^ = 20^ for the 2 x 11 table, p = 0.020 by 
Fisher's exact tesQ between the E8N and HiV-infocted groups. Viewed 
differently, ten of the 18 ESNs tested possessed at least one of the three 
distinct aUetes at the D22S277 locus yielding a 154-, 156-. or 158-bp fragment 
w^ile one of these alleles were found in only two individuals among the 18 
HIV-infected persons tested = 8.0, p « 0.012 by Fisher's exact tesO. 
These three alleles are among the rare ones with reported frequencieB of 7, 5. 
and g%. respectively. In The Genome Database ftittD:/fadbwww.Qdb.oraA . 
On the other hand, the alleles yielding a 160> or ie2-bp fragment are rather 
common eurnong Caucasians mrfth reported fireqinsncies of 29 and 14%, 
respectively, and these latter alleles were observed at comparable 
frequencies in both groups (Table 1). Therefore, it should be emphs^zed that 
two of the 18 ESNs were homaz^ous for tte allele yielding a 158-bp 
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fragment and three were zygotes iaelween tiwo of the ^ove three rare alleles. 
In contrast, such zygotes of the rare alleles were not found among the HW- 
infected individuals (5 of 18 w 0 of 18 yi^ing p <» 0.045 by Fisher's exact 
teat). 

The above aocumulation of the dietinct alleles at the 022^77 locus among 
the ESNs seams not coincidental, since less prominent but similar sinewing in 
the detrftiutlon of dislinct rare allelea was also observed at the surrounding 
chromosomal tod (Table 1). In feet, at 0228929 alleles yielding a 144^ or 
146-bp foment ware found in S amor^ the 1 6 ESMs and one individual was 
even homo^ous for one of tlie tuuo aHeies, while only one individual 
possessed such an allele among the 17 HlV-infeded Individuals tesfed. Rare 
alleles yielding either one of 132. 142. or 148-bp fiaE^rtents were found 'm S of 
thelS ESNs but in only one of the IB HIV-infected individual tested at the 
D228272 locus. However, neilhBr the distribution of allele firequencies (Figure 
2) nor the frequencies of individuals possessing a rare atleie (Table 1) were 
eignfficantiy diffieient between the ESN and HIV-infected groups at the lod 
apart from ttds region, such as D2281ie9. 

Table 1 . Genotypes at SSLP lod withfn human chromosome 22 of HIV- 
exposed s^negative and HIV-infected individuals. 

HIV-1-maeliw aiHbedies 
In areHml or vaginal 

SSU'lncl 

tetf.i4^ 9»ataOELia* 





IflA 


IgG 




0SZSZ77 


D22S272 


D22SZ76 


oe2Sffe6 


ESMl-1 


Q.7B4 


0002 


132f142 


166 QiQino) 


134^40 


243051 


126^26 


BSM1-2 




ND 


140 (homo) 




1340umo) 


245(tiamo) 


120/126 


ESN1-3 


0217 


ND 


138^44 


164^70 




24$0n»no) 


120^126 




0557 


0.021 




162/166 






1Z6f130 
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ESNf-7 
ESN1-B 



ESN2-7 



ESN2*10 

HIV1-2 
HIV1-3 
HIV1-4 

HIV1-6 

Hivi-r 



0.911 

0417 

Cj2M 

0.852 

1.012 

0.478 

0263 

0.171 

0J279 

0.246 

OL204 

0.200 

0^ 

0.101 

0.114 

0«300 

0.201 

0.300 

0.121 

0.114 

0.201 



HIVI-B 0.412 
HIV2.1 



OJOOB 
0.006 
0.001 
0.004 
ND 

m 

0M8 



aoo7 

OOOft 



D.ooa 

0.006 
0.00d 
1.112 
1.080 
0.754 
ND 
0.567 
1.120 



6 



196fll0mo> J5V162 S^S^ 4U3Q61 126(liaino) 



138/140 162/164 134/142 

168(US 16Dn62 134^26 

iaB;i40 1SV164 iMirt4P 

134(!4A 15^60 14QMSD 



24&Z61 126/130 



243051 126/126 



243/246 126/128 



241/263 120/128 



134/142 1£&f164 134n40 2430iomo} 1ien2B 



134^36 ISBUmnm} 



a006 136(Ug 



134/146 

160/164 134^40 



2S]/2ta 120/126 



243045 126/130 



136^40 ieO/164 134/136 246^ 116/126 



138 O)0mo} 



134/140 



ND 120 (homo) 



QlQQS 140/142 IBKIB 134Qionio) ND 



120^30 



1dS{hAmo) 160 (homo) 134(luuno) ND i^2B 



laeoinmo) isma 140<hQmo) a43Crtoino) 116/126 
132^40 ISIdSB 134(liQittO} 24icnonio> 120^26 
138(|ioino) lffi/172 140 {homo) 243X251 126/130 



136n40 160/166 134 (homo) 243J245 120/126 

134/138 1W170 134/136 24a0iaino) 1260tomo) 

132/138 16V162 134/140 243^48 126 (homo) 

134/136 160^68 124 (homo) 243/246 ND 

132/136 1^60 134/140 243/^1 116/130 



0.8B0 136/140 1ra/16D 134^36 ai/243 126/130 
0.851 136/138 162^64 134/160 2450ioiTio) 116/126 



0.741 



136/j44 160/172 134/140 



ND 



I28n3a 
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aj9S3 


136 (homo) 


184^66 


184/140 


«.ND 


1260iomo) 




ND 


NO 


140/142 




i3«ad2 


ND 


118(128 


HiV2-4 




0.360 


138 (homo) 


isoneB 


184/140 


ND 


128/130 




C.251 


0>U9 




182/166 


134/140 


245 (homo) 


124/126 


HIV2-6 


0513 


O^dSB 


ND 


iBD OlOVVlO) 


134 0K1IIID) 


ND 


120 (homo) 


H1V2-7 


0^14 


O.107 


132/138 


164/172 


184 (Mto) 


ND 


126/130 




ND 


ND 


138/142 


iGonro 


140^r44 


ND 


120(homs) 


H1V2-9 


0.204 


ND 


138^42 


1€2{liomo) 


134/188 


ND 


118^26 


KIVZ.1Q 


02^ 


ND 


138 (homo) 


leanTo 


134/140 


248^1 


izanao 



Rare aHelesOliQ8»wKh a reported frequenoy of less ttian 10%) al each locus aie shown 
undefined in boldfiaoe. ND. not dsl^minsd; homo, homo^gous. No serum IgQ reactive to 
HIV-1 was detectable in fhe ESNs. 

The above data are consistent with the hypothesis that a dominant responder 
allele of a gene, posslbiy homologous to mouse RA^. ttiat confers the abiii^ 
to produce end clasa-ewiteh Bnli-petrD\rirat anUtKxlies at an «iriy stage after 
HIV exposure Is present and located near the D22S277 ioous, so that the 
ESN status congregates wtth the 0228277 alleles yielding a 154-, 1S6-, or 
158-bp fragment None of the previously reported human genes that affect 
the resistance against HlV-infection and/or the oouiee of AIDS progression 
ere localed in this area of the human ohromosome, as CCR5 and CCR2 being 
located at 3p21, SDF1 at 10q11.1. HLA at 6p21.3. KIR& at 19q13A and IL10 
at lC|31-32. 

A weU-establlshed genetic ba^ Ibr rs^stance against HIV infection is the 
homoiorgosity for a mutant fonn of the HiV co-receplor gene, CC^, which 
lesutts In the lack of cell surfeoe expression of this receptor [l-S]. However, 
since the mutation, CCR5 Ji32. is rare and the homozygosity Is found in only 
1% of Cauca^ms [1, 3], it cannot acooimt for the more coinmon phenomenon 
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of ESN status. In fact, the CCR5 A32 mutation was not found in the 
previously documented ESNs [10. 14» lej. On the other hand, the msfiority dt 
ESNs shouwBd a higher IL-2 and lower IL-10 production from PBlMCs in 
comparison with HIV-seropositives upon stimulation with HIV envelope- 
derived antigenio peptides [14]. TheiBfore, it te possible that some genes that 
leguiate T-cell functions might differ between ESNs and MfV-eeioposiUvBS. 
Since RM seems to modulale some T-helper oen fUnctnns in mice (Figure 
1), identmcation of its molecular nature aior^ witti ttie analysis of Its human 
homoiogue nright provide us with an enfrreiy new direction into the 
preventative and therapeutic means Ibr HiV infection. 



Embodiments of the Invention vtfll now be described, by way of example only, 
with reference to the fbllowlng examples as iRustraied by the appended 
draudngsofvvhich 

F^ure 1 shows titres of Friend virus-neutrelizing antibodies detected at PiD 
16-20 In oongenic strains of mice; 

Figure 2 is a diagrammatic presentation of the order of and distance between 
S8LP markers and homologous genes located within the ^^ntenic region of 
mouse chromosome 15 and human chromosome 22, and 

Figure 3 showvs genotyping at the D228277 locus. 



Examples 

As can be seen in Figure 1, IVIice were inoculated with either 150 spleen 
fbcus^bnning unite (SFFU) for H2** or 1.S00 6FFU for Ha"* group of Friend 
retrovirus complex as described [24, 26. 27]. They were bled from the 
retroorbttal snius under ether anaesthesia at PID 16-^ and each serum was 
tested for the ability Id neutralize Friend leukemia helper vinjs Infisctivi^ by 
focal immunoenzymatic assays [24, 26. 27]. Neutralizing titers of the whote 
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serum obtained fnam each individual moisss are shown. Sera from mice 
were also tested for the presence of IgG class of neutralidng antibodies by 
treating them with SOmiM 2-meiicaptoethanol as described £24, 26, 27]. and 
those that corrtained viius-najtnMizing IgO are shown with dosed symbols. 
^2«'a X A) X A backcrose mice were divided into either R/vsd^ or Rlv- 

3f^ group based on their experimentaify identified D15Mil71 aOeles. Anfit»otiy 
-filMs of (B10A X mlOB tiiat ana H2^ and Rh/^ by definSion are shown 
uAh square symbols. Mean titers were corrqiaied belween each geneOc 
group by Students f test, and asterisics Gndteate a statistically significant 
difference (p < 0.0001). Frequency of mdSmduaJs (9/11) that possessed 
neutralzing igO among the f^v^, H2^ mice » sIgnifNMnfiy higher tiian tint 
(1/14) of the Rf^^, mice (p - 0.02 by Fisher's exac^ test). 

In the diagrammatic representaUon of Figure 2 centromeres (O) are placed 
on the left The localibn cf the locus was determined by Unl^ie 
analyses using IBS (B10JV x A) x a backcrose mice. The strongest Bnkage 
im^ e 62.2) tjetween SLLP geno^pes and wrus-neiitraiidng antitKK^ titers at 
PID 15 was obsemed at the D15MH71 locus. The location of the R/vS locus 
was further narrowed to the shown area by correlating the SSLP genotypes 
and antibody titers in the 8 critical animals In which a chromosomal 
recombination was ideniifi«l between the D16Mit105 and D16Mit107 loci. 
Difference In the distribution of allele frequencies at each human locus 
between the ESN and HiV--infected groups was analysed by performing a 
analysis for a 2 x (number of alides) table. The above-detemnined value 
shewn below the name of eadi microsateliite loois. 

Figure 3 shows genofyping at the D22S277 locus where PCR and fragment 
analyses were performed at least ttiree times for each sample, and 
representative results firom two separate experiments are shown tuar^. 

ESN and Hiy^^rooositlve Indhriduala. 

Eighteen heterosexual couples discordant for HIV serostatus were enrolled in 
the study. In 11 couples the female partner was HiV-infedsd. whereas the 
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mate partner was HiV-seranegative despite a prolonged history of penetrative 
sexual interoouise without condom. In the remaining 7 couples the male 
partner was HIV-infected, whereas tl^e female partner was Hf\A«eronegative. 
Inclusion criteria for the ESN were a h^iy of mulfiple unprot^ted saoojal 
episodes for at least 4 years vnth at least an episode of aMsk mteroouise 
within the 4 months prior to the etudy period. The coupfes reported an 
average of 8 unproteotad sexual epidodes/year (range 6 lo >40) In thd4 years. 
Vaginal sex was the rule, and oral sex was only very rarely pradficoL Anal 
sex was not naported by any couple. HfV-1 viiemia was tssted as described 
previously [14. 16), and was undetectabfe bi all the ESNs. To exclude the 
possibility of a mucosallyKxmlined presence of HIV-1 in the ESNs. cDNA was 
analyi^d in seminal or vaginal fluid as <te8crfl>»| [14. 1^ HIV-1 cDNA was 
detected in all the HIV-iniiBctsd individuals but not in the ESNs. Trfration of 
HIV-1 ^specific antibodies in serum and unMhral. or vaginal swal>a was 
performed as destalbed [14-18, 2^. The ESNs possessed no detectable HIV- 
reactlve IgG in their senim, while all the HIV-inieclBd individuals were positive 
for serum IgG reactive to HIV-1 . AO the analyses were parfomied In a bBnded 
fashion. The ftesean^ Ethics CommttlBes of the Ljuigi Sacco Klospitat. Milano, 
and of the Santa Maria Annunziate Hospital, Florence, have approved this 
protocol Written inibrmed consent v/e& otifelned frorr> afl patients before tiie 
enrolment 

Chromosomal mappfrio of the Rlv^ oene. (B10A x A) x a baci«cross mice 
vuere bred, infected with 150 spleen focus-fonnir^ units (SFFU) of Friend 
vims complex, and bled from the retro-orbitar sinus at PI0 15 as described E26. 
27II. Serum titres of Friend vlrus-neubalizing antibodies were detennined as 
described [24. 26. 27]. Tail tips were Cut to prepare genomic DNA, and alleles 
at SSLP loci D15Mit22, D15Mtt28, D15MI^1, DISftflitlTI, and D15Mit42 were 
identified using specific pairs of PCR primers [21, 22]. individuals that 
possessed a recombination between DISIMit 28 and DISMit 171 were further 
analysed far their genotypes at the additional SSLP ioci (Figure 2). 
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Analyses of human SSLP maiteis. Genomic DMA (0.5Mg) ratt ra c t e d from 
PBMCe of each I^N and HIV-infBCted indMdual was used as the template for 
40 cycles of PCR ampiification using the folhiwing flanking primer seta [28]: 

D228277 (eft, TTCTTGTGTGGTAGTX^TGGG: {SEQ ID No: 1) 

D228277 right. TACCNACTCCGCAAACTATG; (SEQ ID No: 2) 

D22S272 left. GAGTTTTGTTTGCCTGGCAC; (SEQ ID No:3) 

CK22S272 right, AATGCACGACCCACCTAAAG; (SEQ ID No:4) 

D228276 left. CATTCTGCCAAGCAATTTAT; (SEQ ID NocS) 

D22S276 right, GCTGCTCTTTAAGTTTCTTSACC: (SEQ ID Na:6) 

D22S929 lafl. GGAGCTGCATGTACTAGCTGG: (SEQ ID Ko:7) 

D228929 right, GCATTTATGGAGTATCCACAG: (SEQ ID No:8) 

D22S1169 left. GCACACACATGCACATAATC; (SEQ ID No: 9) and 

D2281 169 right, AACAACTTCCAGCAGACG. (SEQIDNo:10) 

Left prbner of each sbome set was labelled with CyS at 5' end for detection in 
fiRE^pnent analyses with a Long Read Tower DMA sequencer (Amersham 
Pharmacia Biotech UK. Ltd.. Bucklnghamshlie, UK). PCR amplification was 
perfoimed with recombinant Taq pofymerase (Invltrogen Ufe Tedinologies. 
Carisbad, CaDfbmla, U. S. A.) In the following condHions: initial denaturation at 
84"C for 2 min., each ampHfioaHon comprising 94<>C for 30 sea, 55*^ for 
30 sec and 74"C for 90 seow with final elongation at 74<C for 10 min. For 
genotyping each PCR amplified fragment (SO -lOOfmol) was applied to the 
above DMA sequencer along with appropriate dize marioara, and llie liragment 
size was Identified wfth the ALFexpress Sizer piogram according to the 
manufocfturer'8 instruciKin. 
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1. A method of determining a predisposition to infection, the method 
oomprislhg the steps of obtaining a DMA bearing sample from a subject, and 
assaying the sample to identify the alleles present at at least one of the 
microsateffite loci D22SQ2d. D22S277 or D22S27^ wherein the presence of 
particular alleles at microsalslille tod D22S929. D22S2T7 or D22S272 f& 
indicative of a resistance to Infedlon. 

2. A method according to daim 1, in which the method is used for the 
determination of a predisposition to viral inlecibn. 

3. A method according to daim 2, hvwhich the tins is selected from the group 
consisting of oncoviruses, lentiviruses, and spumaviruses. 

4. A method according to daim 2, in which the virus is an endogenous 
retrovirus. 

6. A method according to any preceding claim, in which the sample Is 
obtained non^nvasively. 

6. A method accordnig to any one of dalms 1 to in which the sample is 
blood, urine, semen, mouth swabs, high vaginal swabs or a cenncai smear. 

7. A method accordins to any preceding claim, In which the sample e 
amplified by the use of a nudeic add amplification technique. 

8. A method according to daim 7, In which the nucleic add amplHicatibn 
technique » PCR or rDlling otrde repBcatlon. 

9. A method accoiding to any preceding daim. In which the sample is 
assayed for the presence or absence of partlcuiar genofyp^ at the 
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microdatellrte locus or looi usFng DMA fragment lengthy analysis. DNA 
hybrid^on technfqueSi DNA sequence identification, single strand length 
polymorpliiBin (88LP) analysis, or reference strand confomiation (R8C) 



10. A mettiod acc»Rling to claim 9. In which the as^ uses single strand 
tength polymorpMsm (88L^ anal^s and the liarridng primer set for PCR 
amplification of the microsatelGte maiter is selected from 

D22S277 left. TTCTTGTGTGGTAGTCTGG6; (SEQ ID No: 1) 

022S277 right, TACCNACTCCGCAAACTATG; (SEQ ID No: 2) 

D228272 left. GAQTTTTGTTTGCCTGGCAC: (SEQ ID No:3) 

D22S272 right. AATGCACGACCCACCTAAAG; (SEQ ID No:4) 

D22827B left, CATTCTGCGAAGCAATTTAT; (SEQ ID Nq:5> 

D22^6 right, GCTGCTCTTTAAG I i ICTTGACG: (SEQ ID No:6) 

D22S929 left, G(3AGCTGCATGTACTAGCTGG: (SEQ ID No:7) 

D22S929 right, GCATTTATGGAGTATCGACAG: ($EQ ID No:8) 

D22S11d8 left, GCACACACATGCACATAATC; (SEQ ID No: 9) and 

D2281169 right, AACAACTTCGAGCAGACG. (SEQ ID No:10) 

or f fiagments, polymorphisms, splice variants or homologues thereof. 

1 1 . A kit for tfie diagnosis of a piediBposition to infection, the kit comprising 
reagents for detenninaUon of genotype at at least one of the miorosafelIHe 
lod D22S929,D22S277orD22S272 

12. A vector tiearing the chromosomal fitagment that harisours at least one of 
the microsatslUte tod D22Sg29. D22S277 or D22$272. 



anaiy^s 
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13. Use of a vector according to Claim 12 in gene theiapy to treat a subject 
having a predieposHion to infection. 

14. A pharmaoeufi^i composition oomprteing the protein or glycosylalion, 
8ulphonatbn. acetylation, or olher post^nanslalional derivatives, functional 
derivatives* homologuee or firagmenls of the pnlb^ encoded by the gene 
located in the chromosomal segment acQaoent to the microsaieBite loci 
D22S829, D228277 or D22S272. or fragments, polymorphisnis, spfioe 
vaiisaHn or homoiogues of said gene. 

15. Use of the composition of claim 14 in the treatment or prophylaxis of 
infection. 

16. Use of the composition of daim 14 in the treatment or prophylaxis of viral 
infsGtion. 

17. Use of the composition of daim 14 In the trealment, prophylaxis of 
or other therapy of HIV. 
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A method of determining a predteposfGon to infiecHan, espedaUy infedion with 
HIV, together with therapy for the Infeciiion is de8crit>ed. 
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